Purification and enzymatic characterization of the geranylgeranyl pyrophosphate synthase from Erwinia uredovora after expression in Escherichia coli.
Geranylgeranyl pyrophosphate (GGPP) synthase from Erwinia uredovora was overexpressed in Escherichia coli and purified to homogeneity from solubilized inclusion bodies. In this protein the first 13 N-terminal amino acids were replaced by 16 other amino acids resulting from the cloning vector pUC18. Nevertheless, the enzyme showed activity after purification which could be stimulated sixfold by appropriate activation conditions. The homogeneous enzyme was used to study substrate and product specificity as well as to determine Km values for isopentenyl pyrophosphate, dimethylallyl pyrophosphate (DMAPP), geranyl pyrophosphate (GPP), and farnesyl pyrophosphate (FPP). Reaction rates and Km values indicate that FPP and GPP are the genuine allylic substrates for GGPP synthase, but not DMAPP. Independent of the allylic substrate employed, GGPP was the only reaction product of the enzymatic reaction.